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Introduction 
At the University of Paisley, an on-going research project has been following the progress of the cohort of students who were new entrants to the University in academic session 2000/01.  Much has been learned about performance, progression and persistence within this cohort, and in particular, the influence of demographic characteristics on first year performance.  Gender, age and entry qualifications have been shown to interact in complex ways to determine both academic performance and the decision to continue with study into the following academic session.  Attention in this paper focuses on how gender differences in academic performance evolve over time and influence year-on-year progression towards achievement of an exit award.  
The literature on gender and performance in higher education, for example McNabb et al (2002), has tended to report on UK wide figures and to concentrate on end performance.  By contrast this study adopts a longitudinal approach and concentrates on what happens within a single institution.  The intention is to study academic performance by gender at one of Scotland’s new universities over the first three years of enrolment.  This raises gender as a key research issue and focuses not on a single performance measure such as final degree classification, but on gender differences as they evolve over time within a cohort of University students.
Although based on a single institution, in many ways the University of Paisley epitomises the new higher education sector of the twenty-first century.  It has a reputation for widening access and is renowned for exceeding its targets on the recruitment of young people from disadvantaged backgrounds.  The University is spread over three campuses, encompassing a large geographical area in the west of Scotland.  It recruits widely to its part-time degree programmes and accepts students with accredited prior learning from a wide variety of educational and professional sources, most notably those with further education qualifications. Thus the University of Paisley provides a diverse population in which to explore gender influences in the light of widening participation initiatives.  There is evidence that by third level the gender-performance gap is similar to that observed in the post-1992 institutions.  However, the Paisley gap converges to this from a different initial point in which females do not do as well as males on average.
2.  Literature
Much work on gender differences in educational attainment has focussed on school performance (Powney 1996; McDonald et al 1999; Francis and Skelton, 2001).  Although school performances overall have been improving steadily since 1965 (Tinklin et al, 2001), it is well established that girls outperform boys throughout school-based education (OFSTED, 1996; Arnot et al, 1998).  Collins et al (2000) and Whitney (2004) have observed similar patterns of performance in Australia and New Zealand respectively and the exploration of gender differences in learning achievement has been the subject of a major cross-national survey reported by UNESCO (Brusselmans-Dehairs, 1997).  Recent attention has turned to the potential implications of the school ‘gender gap’ for participation in higher education.  
Over the past thirty years there has been a dramatic rise in the number of women participating in higher education.  Given women’s changing positions within the labour market and the fact that many traditionally female occupations, for example nursing, now require a degree level qualification, the proportion of females entering higher education significantly increased over the latter part of the twentieth century.  By 2000 in the UK young women were 18 per cent more likely to enter higher education than young men (HEFCE, 2005) and by 2001/02, 57.4 per cent of UK undergraduates were female (UCAS, 2005).  This participation pattern is not unique to the UK, for example figures from the US show that in 2000 only 44 per cent undergraduate and 42 per cent graduate students were male (Phillips, 2005).  
There is now a building body of evidence that not only do females outnumber males in higher education, they also outperform them.  Figure 1 shows the proportions of UK students gaining a first class or upper second-class honours degree over the period 1994/2004.  The trends show despite increasing “good” performances, females consistently outperform males.  However, these overall trends disguise the fact that within these figures although female students perform better on average compared to their male counterparts, they are significantly less likely to obtain a first class degree (McNabb et al, 2002; Mellanby et al, 2000).
Figure 1 Percentages of good degrees (Is and 2(I)s) awarded annually (Source: HESA 2005)
McNabb et al (2002) found no evidence that this could be attributed to differences in the types of subject studied or in the types of institutions attended, as suggested by Hoskins et al (1997) and Rudd (1984).   Nor, according McNabb et al were gender differences explained by personal attributes such as academic ability.  Other attempts at explanation of gender differences in performance have explored the influence of assessment requirements (Mellanby et al, 2000; Martin, 1997); whereas Nguyen et al (2005) offered an explanation in terms of the mediating effects of gender on personality traits.  Johnes and Taylor (1999) highlighted the influence of A-level scores and whether or not students lived at home, and Blundell et al (2000) demonstrated the influence of parental level of education and occupation.  More recently, Smith (2004) suggested that differences in achievement could be explained by how males and females perform role of student.  Females perform role of student as hard working, dedicated and focussed; whereas males identify with a macho culture and embrace sporting prowess and socialization at expense of academic study. 
The majority of studies on degree performance have relied on final award classification and have adopted a cross-sectional approach.  There is a dearth of longitudinal study in the area of student performance and in particular how observed gender differences evolve over the course of a student’s academic career.  There is a consistent finding from the longitudinal studies reported by, for example, Simonite (2003); Gammie, et al (2003) and Smith (2004).  Performance tends to improve over the course of years two and three and, predictably to peak at the end of third year.  Simonite (2003) observed that overall female students performed better than males; however their patterns of performance were identical on a year-by-year basis.  Smith, 2004 noted slight gendered differences in achievement at years one and two, with the gap becoming more pronounced at year three, whereas Gammie et al (2003) found a less clear cut message with gender differences emerging in only two first year modules and not at all in any final year modules, in coursework or examinations.
3.  Methods
The approach taken in this paper is to apply the Oaxaca decomposition to data on marks for students who enrolled at University of Paisley for the first time in September 2000/01.  The decompositions are compared for those who continue their studies into the next two sessions and those who do not.  The idea is to resolve the mark gap into two components, one that is explained by observable characteristics and one that is unexplained.  Two assumptions are made.  First, if men and women have different propensities to enrol at different ages, in different areas of study and to enter with different qualifications this may induce different academic outcomes.  Second, if different coefficients are obtained for women and men in separate regressions of total mark for women and men, then other factors are at work.  Two steps are required to obtain the decomposition (McNabb et al):
1.	Regress total mark for men and women separately on the same set of variables, called the ‘attributes’ or ‘observed characteristics’.  In this research the variables were module load (the number of modules in which each student actually attempted assessments), age (and its square to allow for diminishing academic performance with age), entry qualification (entered in a single variable that distinguishes between entry on the basis of school results and entry via other means, such as HNC- or HND completion) and area, one of four academic faculties or the unit running the Combined Awards Programme (CAP) that oversaw students’ studies.
2.	Resolution of the difference between average female mark and average male mark into two components.  These are the:
	‘explained part’, which consists of the average differences between females and males on the attributes evaluated with the female regression coefficients; and
	‘unexplained part’, which is the difference between female- and male regression coefficients, evaluated at the average male attributes.​[4]​
Houston et al (2004) and Houston and Rimmer (2004) discuss the reasons for using total mark as an indicator of academic performance at a new university and the use of the attributes to estimate total mark for students entering University of Paisley in 2000/01.  The ‘faculties’ were 
PBS or Business School;
CES, consisting of communication, engineering and science;
E&M, consisting of education and media;
SS, the social sciences; and,
CAP.
In addition to the cross-sectional approach taken by Houston et al (2004), pooled- and longitudinal estimations were used to underpin the calculation of the decomposition.  For the former, data on academic marks were pooled for the three sessions 2000/01, 2001/02 and 2002/03 for those students who enrolled in each session.  This balanced panel was used to estimate models that allow for random effects associated with total mark for individual students in each of the three sessions.​[5]​
The model represented in each regression is of the form
Total mark = α × module load 
                     + other terms for age, age2, entry qualification, faculty
                     + random and/or error terms,
where α is the regression coefficient estimated for module load, and the random or error terms vary depending on the regression approach in use (see for example Greene, 2003).  For the pooled- and cross-sectional estimations reported in the next section, only the usual random error terms are involved in the equations.  For the longitudinal regressions, unobserved individual differences are modelled as being randomly distributed across students within each session.
Module load has a substantial and significant effect on total mark (Houston et al 2004; Houston & Rimmer 2004).  Further, there is no need to distinguish between full- and part-time statuses in estimations when load is included.  At Paisley to attain full-time status, students must enrol in eight modules at the commencement of the session.  Part-time students generally enrol in fewer than this, most commonly one or two in 2000/01.  Consequently, low values of load usually distinguish part-time students from full-timers.  Also, it is full-time students who usually reduce their loads substantially below the threshold of eight modules, although as can be inferred from Table 2 in the next section there are exceptions to these observations.  Nevertheless, dummies modelling mode of enrolment were not included in the estimations underpinning the decompositions reported next.  (This was tried and the dummies were not significant; moreover, their presence did not substantially affect the coefficients of load compared with their values in regressions without them.)
4.  Results
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Table 1 Descriptive statistics for new students in 2000/01 and for the group that continued studies in 2001/02 and 2002/03
Also shown in Table 1 are initial enrolments and the number of modules in which students attempted assessments.  In the first session, students had fewer enrolments than the eight required for a full-time load.  Among those who persisted with their studies the average is closer to eight and there is less dispersion around the averages for females and males.  A similar situation is reported for the modules in which assessments were actually attempted (‘number attempted’ in the table).  For these, marks awarded were aggregated student by student to derive information on total marks and summary statistics are shown in the final rows of the table.  Among the continuing students, females were awarded more marks than were males.  However, among the larger group that began in 2000, the women received fewer marks on average than did the men.  Figure 2 provides a graphical summary of total mark (on average) for the sessions 2000/01 to 2002/03.  This figure gives a clear demonstration of the reversal of academic performance by gender between the initial cohort and the group who persisted with study.  However, there is a downward trend in total mark for women and for men year by year, with male academic performance worsening more.  This last point should be compared with Smith (2004, 168), who found that among geography students at Brunel, ‘the gap between males and females became most pronounced at level 3’.
The decline in total mark from year to year is matched by declining module load (Table 2) among those who enrolled in 2000/01 as full-time students.  Figure 3 shows average marks for men and women who persisted with study for the three sessions.  (The sample is different in this diagram to that in Figure 2, because average marks could not be calculated for the students who did not attempt any modules in 2002/03.)  Clearly, average marks decline also.  Underpinning the Paisley data may be an integration-style explanation.  That is, as disengagement from university study increases (as measured by falling load), student performance is affected adversely.  To explore the gender gaps in total mark, the Oaxaca decomposition is applied next (Section 3).
The first row of Table 3 shows the decomposition of the average difference in marks between men and women graduating in 1993 from ‘old’ universities.  The actual gap is not shown.  This is because McNabb et al (2002) were working with degree classifications and did not report the actual average difference in marks – average or total – that were obtained.  However, the difference in ‘average’ actual classifications favoured women.  Moreover, more than three quarters (78.8 per cent) of the female advantage was associated with unexplained factors.


Figure 2 Total mark for all new students and for those who continued


















Table 2 Module load among continuing students (per cent) who enrolled first in 2000/01
A different picture emerges for students in their initial year of study at Paisley, a ‘new’ university.  The mark gap favoured men (hence the negative sign in the gap of -15.0).  Most of it is explained by negative influences from the ‘explained’ component.  Recall these are associated with differences by gender in load, age, entry qualification and area of study, the variables included in regressions to explain total mark for men and women separately.  Load had the greatest impact as men did more modules on average than did women in this group.  The next largest reduction in performance was from women’s greater propensity to enrol in social sciences.  These attribute effects were counterbalanced by unexplained factors associated with differences in the estimated coefficients for men and women.  The greater coefficient of load for women than for men accounted for much of this effect.  Thus, while women tended to do fewer modules, the return to those they did was greater than the return for men.  That is, there are observed and unobserved characteristics of women that work through load to affect their academic performance.
When attention is restricted to students who studied in the three successive years 2000/01, 2001/02 and 2002/03, a different picture emerges.  In the first year:
	the women’s academic performance exceeded that of men on average (the gap being 10.6);
	the part explained by attributes reduced the female advantage by 29.4 per cent; and
	unexplained factors accounted for 129.4 per cent of the female premium.
On the first of these the continuing females are comparable with the women graduating from old universities.  By the third year the decomposition of their mark advantage is like that of women graduating from old universities, in that the explained- and unexplained components are to their advantage.  Over each year unexplained effects working through load and age coefficients underpin the difference with the larger cohort that commenced in 2000/01.  This is confirmed in the other rows of the table where estimates based on pooled and longitudinal estimations are reported.

Figure 3 Average marks among continuing students
			Per cent
	Number of students	Gender mark gap	Explained	Unexplained
Old 1993 graduates (McNabb et al 2002)			
	M: 33666;F: 40849		21.2	78.8
New students in their initial year of study
2000/01	M: 997; F: 1216	-15.0	154.5	-54.5

New students who continued study for three years
Fixed effects, that differ year by year, but constant for each student (cross-sections)
2000/01	M: 318; F: 337	10.6	-29.4	129.4
2001/02	M: 318; F: 337	18.2	-3.1	103.1
2002/03	M: 318; F: 337	24.6	36.9	63.1
Fixed effect across years & students (pooled estimation)
2000/01-2002/03	M: 318; F: 337	17.8	9.6	90.4
Include unobserved factors for students as random effects
Intercepts vary	M: 318; F: 337	17.8	11.0	89.0
Slopes vary	M: 318; F: 337	17.8	17.0	83.0
Both vary	M: 318; F: 337	17.8	9.1	90.9
Table 3 Decomposition of gender mark gaps
In general, it seems that among students who persist with study, the third-year mark gap at one new university reflects that among graduating students at old universities.  However, this is not so for widening participation students in their first year of university study.
5.  Discussion
In the previous section it was shown that the mark gap evolves at one new university to converge on that of the old universities in the period before the advent of widening participation.  However, it is of concern that for a large group of women in their first year at the new university, the mark gap and its sources are different to those of their peers who continue their study into the next two years.  This may be a new-university phenomenon – further research is required to decide this.  So far, no research has been published that undertakes the analysis of McNabb et al for women across universities in their first year of study and how the gap evolves level by level.  On the evidence provided here it might be expected that there are differences between types of universities, such as the ‘new’ and the ‘old’ or between those regarded as regional and those regarded as city centre.
Using Table 1, it was shown that observable characteristics of students who continue – such as their load, age, entry qualifications and area of study – are different to those who did not study in the following session.  It is equally likely that their unobserved characteristics are different also.  The Oaxaca decompositions reported in the previous section suggest that these are likely to be of considerable importance in explaining the female mark premium.  In fact, in the decompositions based on regressions that include random elements associated with unobserved characteristics, it seems that they may account for as much as 90 per cent of the gap.  This exceeds the unexplained portion in decompositions for graduates from old universities.  But, further it raises issues about those women who do not continue and about the performance of men at the new university.
Consider women first.  Recall that among the women who began in September 2000, the unexplained component improved their marks relative to men on average.  Yet, many women discontinued – in fact they were more likely to discontinue than were the men.  Moreover, among those who began, the men tended to attempt assessments in more modules than did the women, even though their return per module was worse.  Does this suggest that women are unable to devote as much time to study as they optimally should or would wish to?  If so, it is a weakness of schemes to promote wider participation, because an identifiable sector of society is denied the opportunity to make the most of such opportunities.
The situation for men is perplexing.  Why do they under-perform relative to the women?  Other research on new-university students suggests that they may be slow developers academically (Houston et al 2004).  This is consistent with findings for old universities (Smith & Naylor 2001).  However, it may be that the academic efforts and performances of younger males who exploit widening participation are so bad as to reduce the effect overall for men.  This is a plausible explanation in light of the finding that as much as 90 percent of the female-mark premium is associated with unobserved characteristics.  The qualitative evidence from staff at Paisley is that the motivations of young men and women differ substantially.  It was earlier noted that ‘macho’ culture (Smith 2004) may play a role in male attitudes to study and academic outcomes.  This seems unlikely in an environment where women make up around 60 per cent of the population.
The research reported in this paper is the first step in a design aimed at estimating and measuring the evolution of the gender gap at new universities.  This preliminary longitudinal work and the cross-sectional studies of Houston et al (2004) and Houston and Rimmer (2004) suggest implications for the rollout of widening participation.
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^5	  The random-effects models were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